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shells that inhabited the rivers of the north-western Indian frontier
in Lower Siwalik times, none are now represented in the surround-
ing country, five have completely died out, and two have either
migrated eastward or have survived to the east and disappeared
to the west of India." There is good evidence to show that the
mammals are certainly immigrants from the west; and it would
therefore seem that there has been an eastward migration, both of
mammals and molluscs; species characteristic of older beds in the
west occurring in newer beds in the east, and vice versa. There
is some little doubt as to the exact age of the Lower Siwaliks;
Prof. Martin Duncan, from the study of the Echinoderms and Corals
of Sind, referring them to the Lower Pliocene. As marine faunas
are of more value in fixing the geological age of formations than
those of the land, it is not improbable that this view may be
correct; and, bearing in mind the above-mentioned migration of
the land fauna, it will not be found altogether inharmonious with
the evidence afforded by the latter.

In the physiographical section the peculiar sigmoid curvature of
the strike of the rocks is noticed; and this has apparently taken
place without any fracture. Many of the streams (as in the Himalaya
and elsewhere) frequently run at right angles to the strike of the
rocks, and flow in narrow clefts directly through tall ridges of hard
rock, which are often on an anticlinal axis. As there are no signs
of dislocation, the explanation of this peculiarity seems to be that
the streams once flowed at a much higher level than at present, and
gradually cut deep channels in the subjacent rocks of varying,
hardness, and that subsequent denudation has removed all these
rocks, with the exception of the cores of harder beds, which now
form ridges standing far above the level of the rocks of the country.

The part devoted to economic geology is necessarily brief, as the
economic products are but small. Coal occurs in the Bolan Pass,
and between Quetta and Sibi, and elsewhere; but, as far as is known,
the seams appear small and are not likely to be of any practical
importance. Petroleum is said to occur in the Mari Hills, but
probably in small quantities. Sulphur and gypsum are found locally.

The memoir is illustrated with three excellent plates of Lower
Siwalik Mollusca; it also contains a sketch of a natural archway
through a ridge of Siwalik conglomerate in the Bugti Hills.

Mr. Blanford and the Geological Survey are to be congratulated
on the accomplishment of so much good work in a very difficult
country; and now that Mr. Blanford has returned permanently to
England, the zoological and geological world will hope to continue
to receive a supply of valuable memoirs from his fertile pen.

B B P O B T S -A-INTD IFIEaOCIEIEIDIIISra-S.

GEOLOGICAL SOCIETY OF LONDON.
I.—June 11, 1884.—Prof. T. G. Bonney, D.Sc, F.R.S., President,

in the Chair. The following communications were read :—
1. "The Range of the Palasozoic Rocks beneath Northampton."

By Henry John Eunson, Esq., F.G.S.
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The author referred to a shaft sunk at Kingsthorpe, near North-
ampton, in 1836, and also to a boring at the London and North-
Western Railway Station about ten years later. At these spots the
beds beneath the Liassic series consisted of sandstones and marls,
and were considered to be of Triassic age.

Paleeozoic rooks were met with in two borings undertaken by the
Northampton Water Company, who attempted to reach the Water-
stones by piercing the upper beds of the Trias. The first boring
was situated between the sites of the two previous investigations,
on the Kettering road, near the town. The Upper, Middle and
Lower Lias here attain a thickness of 738 feet, and below them a
series of conglomerates, sandstones and marls rested upon an eroded
surface of a Carboniferous dolomite which passed into limestone
crowded with characteristic fossils. The beds above the dolomite
are not true Trias, but may represent local deposits of that age ;
46 feet of Carboniferous strata were drilled, and the boring was
discontinued at 851 feet.

The second boring was at Gayton, five miles south-west of
Noi-thampton. The Middle and Lower Lias were 581 feet in
thickness, and were succeeded by the White Lias and Rhastic shales,
the latter containing the black shales and bone-bed. The Trias was
here discovered, but only 60 feet in thickness, the Water-stones
being absent. Then followed 20 feet of littoral beds containing
fragments of Carboniferous Limestone (from which more than 20
species of fossils were named by Mr. E. Etheridge, F.R.S.), resting,
at 699 feet, upon an eroded surface of Carboniferous Limestone,
dipping at an angle of 45°, but in what direction was not ascer-
tained. The beds between this point and 889 feet consisted of a
series of limestones and dark shales 79 feet, grey sandstones and
grits 40 feet, red marls and sandstones 71 feet. The last fossils were

| observed at 889 feet. The boring was continued to a depth of 944
i feet. The last 105 feet was composed of coarse red sandstones and
| marls with several bands of hard grits. These grits had been
1 examined microscopically by Prof. Bonney, whose notes were given.
| The above series may represent the Old Red Sandstone, or may be
| only a local development of the lower beds of the Carboniferous ;
! however, their materials have probably been derived from a mass of
1 granitoid rocks belonging to some of the most ancient in the Archaean
t series. Saline water was met with in both borings.
I A description was also given of an unsuccessful boring for coal at
I Orton, near Kettering. Beneath the Lias clays, 666 feet in thickness,
' the White Lias and Rhroticwere discovered, followed by a sandstone

and breccia resting upon an eroded surface of a quartz-felsite at 715
; feet. The boring was discontinued at a depth of 789 feet in this

rock. The quartz-felsite had been examined by Prof. Bonney, who
expressed an opinion that it was similar to rocks of the volcanic
group of Charnwood Forest, 25 miles to the north-east. The old

:•' land surface had thus been proved at the three borings, at Gayton
dipping rapidly, and probably being the edge of a syncline, in which

: coal may yet be discovered to the south or south-west, beneath the
i overlying Mesozoic formations.
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2. " On some Zaphrentoid Corals from British Devonian Beds."
By A. Champernowne, Esq., M.A., F.G.S.

In this paper several sections of Corals from the Devonian system
were described. They were referred to eight species of Zaphrentis
(two being, perhaps, rather referable to Amplexus), one of Gampo-

phyllum (?), one of Lophophyllum (?), one of Amplexus, and one of
Cyathophyllum (?). The Amplexus was identified with A. tortuosus,
Phillips; two species of Zaphrentis were provisionally named Z.
calceoloides and Z. subgigantea (the last being possibly a form of
Z. gigantea, Lesueur); and for the Cyathophyllum the name G.
bilaterale was suggested. For the remaining forms no specific
names were proposed.

It was shown that the genus Zaplirentis is better represented in
British Devonian beds than had hitherto been supposed. At the
same time some corals exhibiting bilateral symmetry, and which the
author himself had at first taken for Zaphrentidas, belong to other
families. It was shown that the corals of the family in question are
distinguished by successive complete floors, well-defined septal
characters, notably the discontinuity of the septa as vertical plates
where arrested by the floors, the rudimentary condition of the
secondary septa, the almost complete absence of vesicular endotheca,
and, lastly, the septal fossula and other signs, internal and external,
of bilateral or, more rarely, quadripartite symmetry.

3. " On the internal Structure of Micrabacia coronula, Gold., sp.,
and its classificatory Position." By Prof. P. Martin Duncan, M.B.

Fungia coronula, Goldf., a characteristic newer Greensand Coral,
found at Warminster and near Dunstable in England, and in the
beds of Essen and Le Mans, is the type of the genus Micrabacia of
Milne-Edwards and Haime, and the external characters have been
carefully and accurately described by those authors. They placed
the genus in the family of Aporose Corals called Fungidas by Dana,
and in the subfamily Funginse, near the genus Fungia (as restricted
by Dana).

The author finds that the internal structure of Micrabacia coronula,
which he has examined carefully, confirms MM. Milne-Edwards
and Haime's view of the classificatory relations of this species.
After describing the characters of the base, costas, septa, and synap-
ticulse in detail, he finds that there is no theca or true'wall. He
gives the following amended description of the genus Micrabacia.
Corallum simple, lenticular, convex above, slightly hollowed out
below, resting on the edge of the basal disk. Costse delicate, simply
granular, bifurcating at the calicular margin. Intercostal spaces
crossed by synapticulse, and having a regular series of openings
leading upwards into the interseptal loculi. Septa continuous with
the intercostal spaces, and formed by the junction of a process from
the two nearest costae arched, denticulate, solid, unequal. Synap-
ticulaa well developed in series, continuous or discontinuous, termi-
nating moderately high up on the interrupted loculi, and ending as
intercostal bars having canal-like spaces between them. Columella
rudimentary.
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The genus differs from Fungia in having the spaces on the inter-
costal grooves and the bars of the synapticulse regular.

Some small corals lately brought from the Korean Sea have the
shape, synapticulate arrangement and bifurcating costse of Micrabacia;
but the corallum resembles in its bipartite unsymmetrical growth the
genus Dioseris of the Lophoserinas.

Micrabacia Fittoni, described by the author in 1866, from the
Gault, is placed in the same genus as M. coronula with much doubt.
The type has been mislaid, and the figures exhibit characters some
of which resemble those of M. coronula; but in the absence of the
specimen, it is not quite certain what are the structures represented.

4. " A Correction in the assumed Amount of Energy developed by
the secular Cooling of the Earth as stated in two Papers by the late
Robert Mallet, M.A., F.R.S., in the 'Philosophical Transactions,'
1874-5." By \V. F. Stanley, Esq., F.G.S.

According to Mr. Mallet, the amount of heat lost from the initial
temperature of the earth will represent the force of its contraction.
To this force he attributes the inclination and crumpling of strata,
together with all volcanic phenomena. He states that the calcula-
tions of Elie de Beaumont, Forbes, and Sir William Thomson, 0-0065,
0-007, and 0-0085 millim. respectively, represent the thickness of a
plate of ice covering the earth, which, melted, would equal the heat
lost annually. From these data he calculates that from 575 to 777
cubic miles of ice, melted, would represent the loss of heat. This
calculation was shown to be entirety in error. According to the data
an amount of energy represented by the melting of from '7937 to
1-0387 cubic mile of ice only would be dissipated, or about a 700th
part of the amount estimated by Mr. Mallet.

II.—June 25,1884.—Prof. T. G. Bonney, President, in the Chair.
1. "Additional Notes on the Jurassic Rocks which underlie

London." By Prof. John W. Judd, F.R.S., Sec. G.S.
Since the reading of the former paper on the subject (February 6,

1884), the well-boring at Richmond has been carried to a depth
of more than 1360 feet. The point reached is, reckoning from
Ordnance-datum line, 220 feet lower than that attained by any other
boring in the London basin.

A temporary cessation of the work has permitted Mr. Collett
Homersham" to make a more exact determination of the underground
temperature at Richmond. At a depth of 1337 feet from the sur-
face, this was found to be 75^° F., corresponding to a rise of tem-
perature of 1° F. for every 52-43 feet of descent.

The boring is still being carried on in the same red sandstones
and " marls," exhibiting much false-bedding, which were described
in the previous communication.

The Rev. H. H. Winwood, of Bath, has had the good fortune to
find the original fossils obtained by the late Mr. C. Moore from
the Oolitic Limestone in the boring at Meux's Brewery in 1878. A
careful study of these proves that though less numerous and in
a far less perfect state of preservation than the fossils from the
Richmond well, they in many cases belong to the same species, and
demonstrate the Great Oolite age of the strata in which they occurred.
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2. " On some Fossil Caloisponges from the Well-boring at Bich-
mond, Surrey." By Dr. G. J. Hinde, F.G.S.

Numerous specimens of diminutive sponges were met with in a
band of calcareous shale in the Kichmond well-boring, at a depth
of 1205 feet beneath the surface. They proved to be all Calci-
sponges belonging to Zittel's family of Pharetrones. Five species, all
new, were described, and referred to the genera Inobolia, Peronella,
Blastinia, and Oculospongia. The spicular structure of the fibres
can be seen in microscopic sections of the different species, and in
some examples even the spicules of the dermal layer are preserved.
From the general facies of the specimens, and the fact that one
species is closely allied to Blastinia costata, Goldf., from Lower
Jurassic strata at Streitberg, the author thought it probable that the
stratum in which the sponges occur is of Lower Jurassic age.

3. " On the Foraminifera and Ostracoda from the Deep Boring at
Eichmond." By Prof. T. Eupert Jones, F.E.S., F.G.S.

From some strata at three special depths (§ i. 1145' 9" to 1146' 6";
§ ii. 1151' to 1151' 6"; and § iii. 1205') in the deep boring at
Eichmond, several Foramiuifera and Ostracoda have been obtained
by Prof. Judd, but they do not present any very special character-
istics recognizable as belonging to particular horizons. The
Foraminifera comprise several common forms or varieties of Cris-
tellaria, C. rotulata occurring at each of the depths alluded to.
Specimens of the Nodosarinaa occur very rarely in the lowest stratum
of the three ; also Spirillina, Pulvinulina (of the elegans type), several
small individuals of Planorbulina Haidingeri, and vars., and one small
Miliola.

Of the Ostracoda there are several forms not previously published ;
and, for the most part, they differ in the three stages alluded to; but
one Cyihere occurs in § i., § ii., and § iii.; one in § i. and § iii.; and
a Cyiherella in § ii. and § iii.

Excepting a general Upper Mesozoic aspect, these limited groups
offer no special characteristic so far as yet examined.

4. " Polyzoa (Bryozoa) found in the Boring at Eichmond, Surrey,
referred to by Prof. J. W. Judd, F.E.S." By G. E. Vine, Esq.
Communicated by Prof. Judd, F.E.S., Sec. G.S.

The Bryozoa from the Eichmond well, which are in an admirable
state of preservation, include no less than 14 different forms, most
of which are characteristic of the Great Oolite of this country, and
the Continent. Two or three forms, however, are new, and detailed
descriptions were given of them in the present paper. Six of the
forms found at Eichmond occur also among the fossils collected by
the late Mr. C. Moore from the Oolitic rock met with in the boring
at Messrs. Meux's brewery.

5. " On a new species of Conoceras from the Llanvirn beds,
Abereiddy, Pembrokeshire." By T. Eoberts, B.A., F.G.S.

This new species of Conoceras was obtained by the author from
a new quarry about half a mile to the north-west of the Llanvim
quarry, Abereiddy.

The fossil consists in great part of a mould of the shell, together
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with a much compressed, obliquely cut, longitudinal section of the
shell itself, which can be removed from its mould. On the posterior
part of the fossil the course of the sutures of the septa can be fairly
well seen : after passing upwards for a short distance, the sutures
bend forward, and, meeting those from the opposite side, which
are similarly bent, form a band of superposed chevrons, situated
mesially in this part of the fossil. When the shell is removed from
its mould, the chevron band appears to be distorted, and is then
continued forward as a narrow, partly disconnected groove, to the
anterior margin of the fossil. There is a ridge on the shell itself
corresponding to this groove, which the author considers to be the
siphuncle.

On the anterfor part of the fossil coarse corrugations are present
which correspond to the lines of growth of the shell. The body-
chamber is not preserved.

Only 5 species of Coneceras have as yet been described ; the author
compared the Llanvirn species with these, and also with a fossil from
the Devonian of Nassau, which Kayser referred to Gomphoceras, but
which possesses several characters in common with Conoceras.

The horizon from which this new species was obtained was that of
the Llanvirn Beds, some typical Llanvirn fossils having been found
with it. The author named the species Conoceras Llanvirnensis.

6. " Fossil Cyclostomatous Bryozoa from Australia." By A. W.
Waters, Esq., F.G.S.

In the present paper the Cyclostomata from Curdies Creek, Mount
Gambier, Bairnsdale, Muddy Creek, etc., Aldinga and Eiver-Murray
Cliffs were described, bringing the total number of fossil Bryozoa
from Australia, dealt with in this series of papers, up to 195, of
which 85 are known living. Of the 32 Clyclostomata now dealt
with, 12 at least are known living, and one cannot be distinguished
from a Palasozoic form ; 9 are apparently identical with European
Cretaceous fossils.

Although so many remind us of European Chalk and Miocene
species, great stress was laid upon the imperfect data available for
such comparisons, the Cyclostomata furnishing but few characters
which are available for classification, which, so far, has almost
entirely been based upon the mode of growth, which, in the Chilo-
stomata, has been shown to be of secondary value. In consequence
of the few available characters the Cyclostomata do not seem likely
to be ever as useful pateontologically as the Chilostomata, and as
they are less highly differentiated, it is not surprising to find that
they are more persistent through various periods.

In order to see how far other characters might be available, the
author has examined Cyclostomata, both recent and fossil, from
many localities and strata, and pointed out that the size of the
zocecia should always be noticed, as also the position of the closure
of this tube. The arrangement of the interzocecial pores may fre-
quently give great assistance, and these are considered the equiva-
lents of the rosette-plates ; but the most useful character of all is no
doubt the ovicell, which varies specifically in position and structure;
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but this unfortunately occurs on but few specimens, and has rarely
been described fossil, although greater attention to this will no
doubt lead to its being frequently found and noticed.

7. " Observations on certain Tertiary Formations at the South Base
of the Alps, in North Italy." By Lt.-Col. H. H. Godwin-Austen.

In a visit to some of the moraines on the south side of the Alps,
the author's attention was drawn to certain Tertiary beds under-
lying the glacial deposits at Ivrea, and near the Lago d'Orta at Boca,
Maggiora, and especially at Buccione, south of Orta, and close to the
southern extremity of the lake. Here there is a small remnant of
micaceous sands containing older Pliocene marine fossils. The
species have been determined by Dr. Gwyn Jeffreys, and a list was
appended to the paper. The patch of Pliocene beds has apparently
been protected by the porphyritic mass on which the old tower of
Buccione stands; the remainder of the Tertiary strata, which for-
merly must have extended northward to the Soce Valley, have been
swept away by the ice of the Glacial period.

The deposits at Boca and Maggiora were also described in some
detail. They are probably Newer Pliocene.

Near Ivrea the most interesting section seen was at Strambinello,
on the banks of the Chiusella. Here on both banks of the stream
horizontal Pliocene beds, containing marine shells, are exposed
resting on diorite. On the south bank the Pliocene is broken up
and mixed with diorite fragments. Moraine overlies the Pliocene.
The great Dora Baltea glacier swept across the gorge of the Chiu-
sella, and only left a remnant of the marine beds where protected
by the ravine.

The Pliocene sea probably extended along the south base of the
Alps, extending in long gulfs up the valleys, out of which the
marine deposits have been swept by the ice, except in a few pro-
tected spots.

The paper concluded with a notice of some fossiliferous gritty
marl seen in a ravine close to Dormiletto on Lago Maggiore.
Although probably in situ, the mass was not sufficiently exposed to
show its relations to the surrounding rocks.

8. "On the Geological Position of the Weka-pass Stone." By
Capt. F. W. Hutton, F.G.S.

The beds described in this paper are of older Tertiary and newer
Secondary age, and occur in the northern part of Ashley county, in
the province of Canterbury, between the Hurinui and Waipara
rivers. All of the beds are met with at Weka Pass, on the railway
and road between Christchurch and Nelson, and the following is the
section in descending order :—

1. Mount-Brown beds ; pale yellowish sandstone with bands of
shells and coral limestone, considered by all New Zealand
geologists Upper Eocene or Oligocene.

2. Grey sandy marl.
3. Weka-pass stone, yellowish with arenaceous limestone, usually

with small green grains.
4. Amori limestone, white, flaggy, and argillaceous.
5. Green sandstone, with remains of marine Saurians.
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The last rests conformably on beds of coal and shale, with leaves
of Dicotyledonous Angiosperms, forming tHe base of the Waipara
system. To this system Nos. 4 and 5 of the above section have also
been referred by Dr. von Haast and the writer. The upper beds are
the Oamara system of the same authors. The question to be decided
is the limit between the two. The green sandstone (No. 5) and the
coal shales are generally admitted to be Cretaceous.

The geographical distribution of the beds enumerated was briefly
described, the grey sandy marl (No. 2), the Amori limestone (No. 4),
and the green sandstone having a northerly extension to Cook's
Straits, whilst the other beds have been traced to the south only.
An examination of the stratigraphical evidence shows that at Weka
Pass, and also on the Waipara, the Weka-pass stone rests on a
waterworn surface of the Amori limestone, and near the Pass the
former overlaps the latter. The grey marl (No. 2) is evidently
unconformable to the lower beds of the Waipara system, whilst at
Waipara and Weka Pass it passes down conformably into the Weka-
pass stone. The grey marl also passes up conformably into the
Mount-Brown beds. The author concludes that the break in suc-
cession is between the Weka-pass stone and the Amori limestone.

The geological evidence is in accordance with the palieontological
data. The fossils hitherto found in the Weka-pass stone (Voluta
elongata, Scalaria rotunda, Struthiolaria senex, Pecten Hochstetteri,
Meoma Crawfurdi, Schizaster rotundatus, and FlaheUum circulare)
are found in other parts of New Zealand in Upper Eocene beds.
None of them are known from the Cretaceous Waipara system.
The fossils from the grey marl are also in some cases identical with
those found in the Mount-Brown beds.

The author concluded by giving reasons for not agreeing with
Dr. Hector, who classes all the beds mentioned as belonging to one
system of Cretaceo-Tertiary age.

9. " On the Chemical and Microscopical Characters of the Whin
Sill." By J. J. H. Teall, Esq., F.G.S.

The Whin Sill is an intrusive sheet of basic igneous rock which
occurs in the Lower Carboniferous strata of the north of England.
It is remarkably uniform in character, the principal varieties
evidently depending merely on the conditions of consolidation.
Close to the junctions the rock is compact; the dominant variety,
however, is of a grey or bluish-grey colour and medium grain.
Irregular masses of a very coarse variety, characterized by long flat
prisms of pyroxene measuring an inch or more in length, occur here
and there in the dominant medium-grained rock.

The principal constituents of the rock of the Whin Sill are plagio-
clase felspar, a pyroxene having certain special characters, and a
magnetic titaniferous iron-oxide. Apatite is invariably present in
very small quantity. Interstitial matter may generally be recognized,
also in very small quantity ; in the coarser varieties this interstitial
matter takes the form of micropegmatite. The accessory consti-
tuents are a rhombic pyroxene (bronzite), hornblende, biotite, pyrite,
and various green decomposition-products. Olivine has not been
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detected by the author, either as a fresh mineral or in the condition
of a pseudoniorph. T-he three principal constituents have been
isolated by means of the Sonstadt solution and a weak bar-magnet,
and separate analyses are given in the paper". The felspar, if of one
species, must be allied to andesine; the opaque iron-ore is strongly
magnetic, and contains 33 per cent, of titanic acid. The prevailing
pyroxene developes a laminated structure, parallel to the basal plane,
by alteration. In composition it deviates in the most marked
manner from the rule laid down by Tschermak, Mg+Fe being
greater than Ca. Bulk-analyses of two specimens of the Whin Sill
were given, and one of these was calculated out by means of the
data supplied by the separate analyses of the three principal con-*
stituents.

The rock presents many points of resemblance to the continental
diabases. It comes nearest to certain Swedish diabases described
by Tornebohm and to the great masses of trap which occur in the
Mesozoic strata of the Atlantic border of North America.

10. " A Critical and Descriptive List of the Oolitic Madreporaria
of the Boulonnais." By R. F. Tomes, Esq., F.G.S.

The author commenced with some general remarks upon certain
Oolitic genera of Corals, especially Bathycoenia, Cyathophora, and
Bepaphyllum. He stated that his observations upon the Corals of
the Great Oolite of the Boulonnais confirm the conclusions as to the
palasontological uniformity of that formation based by Dr. Lycett
chiefly on the study of the Mollusca. In the Boulogne district the
Great Oolite rests immediately upon Palaeozoic rocks, and there are
no traces of any Corals of Inferior-Oolite type. Those met with
near the bottom of the Great Oolite seem to approach those of the
English Cornbrash. After a tabular sketch of the different beds of
Oolitic age in the Boulonnais, the author gave a list of the species
as follows:

From the Great Oolite:—(Eusmilinae) : Discoccenia bononiensis,
g. & sp. n. ; Ceratoccenia elongata, g. & sp. n.; Scyphoccenia stamini-
fera and excelsa, g. & sp. n . ; Bathycoenia hemisplmrica, sp. n. ; Con-
vexastraea Waltoni, E. & H. ; Cryptocoenia obeliscus, Mich.; C. plana,
sp. n. ; C. Riganxi, sp. n. ; C. microphylla, Tomes; Stylina, sp . ;—
(Astrasinas) : Montlivaltia caryophyllata, Lamx.; M. Rigauxi, sp. n. ;
Cladophyllia Babeana, E. & H . ; Septastrcea rigida, sp. n. ; Confu-
sastrcea Rigauxi, sp. n. ; C. magnifica, Tomes; Confusastroea, sp. ;
Isastrcea limitata, Lamx.; I. explanata, Goldf. ; I. tuberosa, sp. n . ;
Latimaeandra, sp.; L. lolharinga, From.;—(Poritidas) : Thamnastroe.a
mammosa, E. & H. ; Anabacia complanata, Defr.; A. Bouchardi,
E. & H. ; Genabacia stellifera, E. & H . ; Mierosolena excelsa, E. & H.
From the Coral Rag :—(Eusmilinaa) : Stylina, 2 sp.; — (Astraeinse) :
Calamophyllia pseud,ostylina, Mich. ; Rhabdophyllia Phillipsi, E. &
H. ; Thecosmilia annularis, E. & H . ; Confusastrma, sp. ; Dimorpho-
plujllia jurensis, Beck. ; Lalimmandra sequana, From. ; Isastraea
explanata, Goldf.; I. helianthoides, Goldf.; I. portlandica, From.;—
(Fungidas) : Trochoseris oolitica, sp. n.;—(Poritidaa) : Thamnastrcea ?
latimceandroidea, sp. n.; T. ? concinna, Goldf.; T. foliacea, Quenst.;
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T. gibbosa, Beck. ; Microsolena expansa, E. & H. ; and Comoseris
irradians, E. & H.

11. "On the Structure and Affinities of the Family Keceptaeuli-
tidse, including therein the Genera Ischadites, Murch. (=Tetragonis,
Eichw.), Sphmrospongia, Pengelly, Acanthochonia, g. n., and Becep-
taculites, Defr." By Dr. G. J. Hinde, P.G.S.

The author's observations have been derived from the study of
numerous examples of the family from Silurian and Devonian strata
in Devonshire, the West of England, Belgium, Silesia, Bohemia, the
isle of Gotland, Canada, and the United States. In an historical
sketch the author showed that the members of this group have been

$at various times referred to pine-cones, Foraminifera, sponges, corals,
cystideans, and tunicate Mollusca, and that the latest authorities who
have written on them consider their systematic position as altogether
doubtful.

The present mineral constitution of these fossils is either of cry-
stalline calcite, silica in a secondary condition, iron peroxide, or iron
pyrites, or they occur as empty moulds, and from the similarity to the
present mineral condition of undoubted siliceous sponges, the author
thinks that the Beceptaculitidee were also originally siliceous. The
skeleton of the members of the group consists of modified hexacti-
nellid spicules, in which the summit-ray of the spicule is changed
into a rhomboidal or hexagonal plate with the four horizontal rays
or arms immediately beneath it, whilst the vertical ray or shaft
tapers to a point, and terminates freely in Ischadites and Acantho-
chonia ; in Sphmrospongia it is partially absorbed ; and in Becepta-
culites it developes a plate at its distal extremity. The spicular rays
are traversed by axial canals, as in other hexactinellid spicules, and
these unite in the central point of junction of the rays. The spicules
are definitely arranged so that their summit-plates form regularly
oblique rows crossing each other, and the horizontal rays radiating
and transverse rows.

The genus Ischadites consists of conical or ovate bodies inclosing
a central cloacal cavity with a summit-aperture. The basal nucleus
or commencement of growth consists of eight small spicules arranged
in a circle; the spicule-plates are rhomboidal; there is no inner
plate, as in Beceptaculites. The genus Tetragonis, Eichw., is un-
doubtedly congeneric with Ischadites, and, being of later date, be-
comes obsolete. Acanthochonia, g. n., resembles Ischadites in spicular
structure, but it is open cup-shaped ; it is formed to include a single
species, named A. Barrandei, from Bubowitz, in Bohemia. The genus
Sphwrospongia, Pengelly (pars Salter), has hexagonal summit-plates,
and the vertical spicular rays are only partially developed. The
genus Beceptaculites is cup-shaped; the spicular plates are rhom-
boidal, and the vertical rays develope at their extremities definite
plates, which apparently amalgamate into a continuous perforated
layer. The author concluded that the Eeceptaculitida3 constitute
a distinct family of siliceous hexactinellid sponges, whose nearest
relationships are to Protospongia, Dictyophyton, and Plectoderma.

The genera Cyclocrinus, Eichw. (=zNidulites, Salter), Pasceolus,
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Billings, and Arcliceocyathus, Bill., though ranged with the Recep-
taculitidas by some authors, were shown to have no structural rela-
tionship to that family.

12. " On the Pliocene Mammalian Fauna of the Val d'Arno." By
Dr. C. J. Forsyth-Major. Communicated by W. Boyd Dawkins.

A list of the fossil Mammalia was given, containing the names of
thirty-nine species known to the author. This list contains no
species common to the older fauna on the limit between Miocene
and Pliocene, a fauna characterized by the presence of Hipparion and
met with at Pikermi, Eppelsheim, and other places. The Mont-
pellier fauna contains an admixture of older and newer types ; but it
is not clear that this admixture has not taken place after extraction.
Some Val d'Arno types extend to the Sewaliks of Northern India,
for Equus Stenonis and Sus Strozzii of the former are probably the
same as E. sivalensis and Sus giganteus of the latter.

It has been asserted that the marine Pliocene of Italy is older than
the lacustrine strata of the Arno valley. This, however, is not the
case ; some of the mammalian species found in the latter occur also
in shore-deposits belonging to the first named.

The Pleistocene fauna in Italy appears to be quite distinct speci-
fically from the Pliocene. Portions of both, however (often desig-
nated the African division), appear to be closely allied. This is
especially the case with certain forms of Hymna, Felis, Rhinoceros,
and Hippopotamus. Some of the differences between species of the
two last-named genera were discussed.

The relations of the Arno-valley fauna to living Mammalia were
next considered, and it was shown that although some genera, as
Hippopotamus, are only met with living in the Ethiopian region, a
much larger number of forms, such as Tapirus and several bovine
and cervine species, are now represented in south-eastern Asia and
the Sunda islands. The occurrence of these animals in tropical
countries at the present day does not, however, necessarily imply
a tropical climate in Pliocene Italy. Some instances in modern
geographical distribution are quoted in illustration of this opinion.
It is probable that the Pliocene fauna of Europe extended as far
as Celebes, and has been preserved in the Indian archipelago by
isolation.

In conclusion it was shown that the preservation of a Miocene
form, Myolagus sardonis. in the Pleistocene bone-breccias of Corsica
and Sardinia, and the occurrence of Elephas meridionalis and Mastodon
arvernensis in beds of different age on opposite sides of the Alps, are
instances in support of the view that a single mammalian species or
even a few species cannot be sufficient to determine the age of beds.

In a note appended to the paper, Prof. Boyd Dawkins contested
the opinion that no species pass from Miocene to Pleistocene beds,
especially in the case of Hippopotamus major of the former and H.
amphibius of the latter.

13. " Notes on the Geology and Mineralogy of Madagascar." By
Dr. G. W. Parker. Communicated by F. W. Eudler, Esq., F.G.S.

This paper commenced with a sketch of the physical geography of
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the island of Madagascar. A central plateau from 4000 to 5000 feet
high occupies about half the island, rising above the lowlands that
skirt the coasts, and from this plateau rise in turn a number of
volcanic cones, the highest, Ankaratra, being 8950 feet above the
sea. With the exception of certain legends, there is no record of a
period when the volcanoes were active : two such legends were given.

The known volcanic cones were enumerated. They extend from
the northern extremity of the island to the 20th parallel of south
latitude. Beyond this granite and other primitive rocks occur as
far as lat. 22°, south of which the central parts of Madagascar are
practically unknown to Europeans.

Some crater-lakes and numerous hot and mineral springs occur.
Earthquakes are occasionally felt in the island, most frequently

in the months of September and October. The shocks are generally
slight. Only a single trap-dyke is known near Antananarivo. The hills
around this city are of varieties of granite (? granitoid gneiss). The
general direction of the strata is parallel to the long axis of the
island. Marine fossils have been found by Eev. J. Eichardson and M.
Grandidier in the south-west part of the central plateau. These
fossils are referred by the last-named traveller to the Jurassic system.
Kemains of Hippopotami, gigantic Tortoises, and an extinct Ostrich-
like bird have also been recorded. North and north-west of the
fossiliferous rocks, between them and the volcanic district of Anaka-
ratra, sandstone and slate occur. North of this volcanic district again
is a tract of country in which silver-lead (mixed with zinc) and
copper are found.

Near the north-western edge of the central plateau are granitic
escarpments facing northwards and about 500 feet high. Some
details were also given of valleys through the centra] plateau and of
lagoons within the coral reefs on the coasts. To these remarks
succeeded some details of the physical features exhibited by the
province of Imerina as seen from Antananarivo.

14. " Notes on some Cretaceous Lichenoporidse." By G. E. Vine,
Esq. Communicated by Prof. P. Martin Duncan, F.R.S., F.G-.S. '

In this paper the author referred to the views of Mr. Hincks on
the genera belonging to the family Licbenoporidaa, and especially to
his suppression of the genus Badiopora of D'Orbigny, the species of
which are placed by Mr. Hincks in the genus Lichenopora, The
author remarked that the type species of the division of the latter
genus identified by Mr. Hincks with Badiopora, D'Orb., the Lower
Greensand Badiopora pustulosa, D'Orb., and other fossil species, show
structural peculiarities which would seem to distinguish them,
although perhaps not generically. He described in some detail the
characters of the above-mentioned species under the name of Licheno-
pora pustulosa ; and further described what he believed to be a new
species from the Greensand of an unknown locality under that of
Lichenopora paucipora.
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